Rationale: Immunoglobulin G4 (IgG4)-related hypophysitis is a type of IgG4-related disease (IgG4-RD), which is characterized by plasma cells infiltration in the pituitary causing functional changes and (or) space-occupying effect in the pituitary. IgG4-related hypophysitis is sensitive to hormone therapy in most patients, but recurrence is very likely.
Introduction
IgG4-related disease (IgG4-RD) is a newly discovered autoimmune disease manifested as chronic progression of systemic inflammation and fibrosis of unknown etiology. This term was first used by Hamano et al [1] in 2001 when describing 1 case of sclerosing pancreatitis. This case attracts great attention due to the elevation of the serum IgG4 level. As found by subsequent studies, such type of patients is combined with similar lesions in other organs, including bile duct, salivary gland, orbits, lymph nodes, retroperitoneum, mediastinum, soft tissue, and nerve system. [2, 3] They are all characterized by extensive interstitial fibrosis, diffuse lymphoplasmacytic infiltration with obstructive phlebitis and significant elevation of the serum IgG4 level. If the pituitary is involved, it is known as IgG4-related hypophysitis. IgG4-related hypophysitis is featured by hypofunction of anterior pituitary and (or) diabetes insipidus, IgG4-related hypophysitis is featured by hypofunction of anterior pituitary and (or) diabetes insipidus, sometimes with space-occupying effect and multiorgan involvement. The elevated serum IgG4 level is considered an important diagnostic clue. Typical imaging findings include mass in the saddle area or thickening of pituitary stalk. The diagnosis can be confirmed by pathological examination. IgG4-related hypophysitis is usually sensitive to glucocorticoid therapy, but recurrence is very likely. This disease is rare and the diagnosis is difficult with high misdiagnosis rate. We present 1 recurrent case of IgG4-related hypophysitis with ophthalmopathy as the initial presentation and multiorgan involvement in the hope of benefiting the understanding on IgG4-related hypophysitis.
Materials and methods
The 57-year-old male, who was admitted to hospital in April, had bilateral eye redness for 1 year, with poor appetite and malaise. The patient reported the onset of bilateral eye swelling 1 year ago, particularly in the right eye, which had conjunctival and scleral congestion with progressive vision loss. He responded poorly to irregular hormone therapy. Four months before hospitalization, the patient showed the symptoms of malaise, poor appetite, nausea after eating greasy food without vomiting, fear of cold, and loss of weight. He then presented with compulsive polydipsia and polyuria with daily water uptake reaching 4.5 L. Fever of unknown reason occurred 1 month ago, with body temperature of 37.3 to 38.5°C and concurrent headache. The headache was aggravated when the body temperature rose. Antibiotic therapy achieved no effect. After admission, the patient suffered from chest tightness, suffocation, and intermittent diarrhea.
Results
Physical examination upon admission revealed: thin skin, scattered petechiae under the skin, muscular atrophy of the 4 limbs, no facial deformity, missing of several teeth, bilateral eyelid edema, conjunctival and scleral congestion of the right eye ( Fig. 1) , flexible movement of bilateral eyes on the thick side. Ophthalmologic examination revealed visual field defect and obvious visual impairment of the right eye. Auxiliary examinations revealed pituitary hypofunction, elevation of blood sedimentation and CRP, negative indicators related to tuberculosis and infections (Tables 1-3) . The results were all negative for 5 antituberculosis antibodies, 6 anti-ENA antibodies and anticardiolipin antibodies; the tumor markers were negative; IgG4 83.9 mg/dL and IgG 1260.0 mg/dL in peripheral blood (Table 4) ; IgG 12.5 mg/dL, IgA 1.16 mg/dL, and IgM 0.21 mg/dL in the cerebrospinal fluid (Table 5 ). Smears showed no fungi or bacteria; negative for Hu Yo Ri and antigens. Only a few lymphocytes without cancer cells were observed in pathological examination. MRI indicated space-occupying lesions in the saddle area and the basilar clivus as well as cysts in the pituitary stalk (Fig. 2) ; MRI of the orbits indicated inflammatory lesion of the right eye (Fig. 3) ; chest CT scan revealed bilateral lung nodules suspected as granulomas (Fig. 4) . PET-MRI indicated Table 3 Thyroid function.
On admission (before euthyrox therapy) Hypophysitis is featured by inflammation and cell infiltration of the pituitary. Depending on the position involved, hypophysitis is divided into panhypophysitis, adenohypophysis, and infundibuloneurohypophysitis. In terms of histopathology, hypophysitis is divided into lymphocytic hypophysitis, granulomatous hypophysitis, xanthomatous hypophysitis, necrotizing hypophysitis, IgG4-related hypophysitis, and mixed hypophysitis. By etiology, hypophysitis is either primary or secondary. [4] We report 1 case of IgG4-related hypophysitis, which is very rare clinically. IgG4-related hypophysitis is part of the IgG4-related disease, which was first described by van der Vliet and Perenboom [5] in 2004. Wong et al [6] produced the first pathological diagnosis of this disease. The diagnostic criteria were proposed in 2011 by Leporati et al (Table 6 ). [7] Our patient met the criteria 2, 3, and 5.
IgG4-related disease involving the central nervous system is rare. According to the existing reports, the disease is confined in the pituitary. So far 46 cases of IgG4-related disease have been reported, and most of them are from Japan. Bando et al [33] carried out a retrospective analysis on 170 cases of hypofunction of anterior pituitary with and without diabetes insipidus at Kobe University Hospital from 2011 to 2012. Among them, 23 cases had hypophysitis, and only 7 cases were diagnosed as IgG4-related hypophysitis, accounting for 30.4% among all cases with hypophysitis and only 7% among all cases of hypofunction of anterior pituitary with and without diabetes insipidus. The case in our study was a 57-year-old male with ophthalmopathy as the initial presentation. He first showed hypofunction of the whole pituitary, which evolved into multiorgan involvement. MRI revealed lesions in the saddle area and the clivus, which were confirmed by biopsy. This was the first case with ophthalmopathy as the initial presentation. We reviewed 55 cases of IgG4-related disease confirmed at our hospital from January 2012 to March 2015. [40] Among them, 3 cases were combined with pituitary damage (2 males and 1 female, aged 55-67 years at onset), 1 case with diabetes insipidus, and 2 cases with hypofunction of the whole pituitary. All cases were combined with involvement of other organs, presenting as lesions in the saddle area or suprasellar region on MRI.
Discussion and conclusions
The distinguishing features of IgG4-related disease are the elevation of serum IgG4 level and infiltration by IgG4-positive neither a necessary nor specific one. In our case, the serum IgG4 level was detected after irregular glucocorticoid therapy and the result was lower than 140 mg/dL, which did not reach the diagnostic criterion. Moreover, among 46 cases of IgG4-related Nonenhanced area was seen in the pituitary stalk, and no abnormal signals or abnormal enhancement was seen in the pineal body. B (e-h), After hormone pulse therapy: the inflammatory lesion in the saddle was reduced obviously. C (i-l), Relapse after maintenance therapy using small-dose hormone combined with azathioprine several months later: Sella turcica was reduced and morphologically abnormal; the anterior pituitary was reduced with slender pituitary stalk. D (m-p), After methylprednisolone pulse therapy combined with rituximab, the symptoms were effectively controlled: Sella turcica was reduced and morphologically abnormal; the anterior pituitary was reduced with slender pituitary stalk, showing no obvious changes as before. MRI = magnetic resonance imaging.
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hypophysitis, 10 cases had serum IgG4 level lower than the criterion after glucocorticoid therapy. This indicated the role of glucocorticoid therapy in reducing the serum level of IgG4. Tabata et al [41] detected the changes of serum IgG4 level in 44 cases of IgG4-related disease and proposed that the serum IgG4 level can be a predictor of the relapse.
In the absence of contraindications, glucocorticoid is the firstline drug for inducing remission for patients at early active phase of the disease. [42] The initial dose of prednisone is usually 30 to 40 mg/d (0.6 mg/kg), [43] and the dose can be increased for higher body weight or rapid progression. For milder symptoms, small initial dose can be used. After 2 to 4 weeks, the dose can be reduced to the dose of maintenance therapy (5.0-7.5 mg/d) at the rate of 5 mg every 2 weeks. [44, 45] The small-dose maintenance therapy can sometimes last for 3 years. [43] Although hormone therapy is effective, relapse may be induced by drug disuse (30-45%). Therefore, immunosuppressant can be prescribed in combination, including azathioprine, methotrexate, mycophenolate mofetil, and cyclophosphamide. The immunosuppressant is necessary for the starting therapy in some patients. In case of relapse, glucocorticoid pulse therapy and maintenance therapy can be still applied. [43] The present case evolved into multiorgan involvement after irregular glucocorticoid therapy with symptom aggravation. The symptoms of eyes, lung, intestine, and headache were greatly relieved after pulsed therapy using methylprednisolone at 36 mg/d for 4 weeks. MRI revealed reduced pituitary as compared with before, but without functional recovery. Considering the long course of disease and severity of the symptoms, methylprednisolone 8 mg/d combined with azathioprine 100 mg/d was used, but the patient relapsed several months later. After methylprednisolone pulse therapy at 600 mg/d for 3 days, rituximab injection was performed and good effect was achieved. So far only 6 recurrent cases of IgG4-related hypophysitis have been reported, and all of them are males aged 40 to 75 years; 4 cases are combined with lesions of other organs. The glucocorticoid therapy for recurrent patients consists of prednisone 30 mg/d, 10 mg/d, 7.5 mg/d, 5 mg/d or hydrocortisone. Recurrent patients may suffer from headache, visual field defect, and reduced pituitary function. Five cases were relieved by the regimen of first increasing and then decreasing the dose of prednisone; another case was relieved by the use of azathioprine on the basis of prednisone. However, all 6 cases failed to achieve functional recovery of the pituitary. [39] Our case was the first case of IgG4-related hypophysitis who achieved complete remission after relapse by rituximab injection. This indicated the superiority of rituximab as a maintenance and remedial therapy compared with hormone therapy and immunosuppressants. Hart et al [46] carried out a follow-up study that lasted for 47 months. One group of recurrent patients was treated by prednisone, and the other group by hormone therapy combined with immunosuppressant. Two groups did not show significant difference at the time of remission. Besides, the failure rate of immunosuppressant was as high as 48%. In contrast, rituximab injection exhibits better effect in resistant to immunosuppressant and intolerant to hormone. Long-term remission was achieved in 83% of the patients with resistance to hormone and (or) immunosuppressant after rituximab injection. They did not relapse during the maintenance therapy, and presented with no obvious adverse events. So far we have no available data of large-sample followup of IgG4-related hypophysitis. Most patients can achieve rapid remission after hormone therapy, but others require long-term hormone replacement therapy with good prognosis. The major prognostic factors are the time of diagnosis and multiorgan involvement. IgG4-related hypophysitis is presented as functional damage and space-occupying lesion in the pituitary, probably with involvement of other organs. Some patients may be first diagnosed due to symptoms of the affected organs as the initial presentation, such as pancreatitis, cholangitis, and pneumonia. We report 1 case of IgG4-related hypophysitis with ophthalmopathy as the initial presentation. This case was combined with multiorgan involvement and relieved by glucocorticoid therapy combined with immunosuppressant. Later the case relapsed and achieved complete remission by rituximab injection. For patients with IgG4-related hypophysitis, not only hypophysitis, but also the involvement of other organs deserves evaluation before the formulation of treatment regimen. Long-term follow-up is preferred. Table 6 Diagnostic criteria for IgG4-related hypophysitis. 
